(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 
International Bureau 

(43) International Publication Date 
13 December 2001 (13.12.2001) 




PCT 



illllll INI II I I II Ml III I llll II III 

(10) International Publication Number 

WO 01/95679 Al 



(51) International Patent Classification 7 : 



H05K 1/16 



(21) International Application Number: PCT/SE0 1/00949 



(22) International Filing Date: 3 May 2001 (03.05.2001) 



(25) Filing Language: 

(26) Publication Language: 

(30) Priority Data: 

0001943-0 



Swedish 



English 



7 June 2000 (07.06.2000) SE 



(71) Applicant (for all designated States except US): 
BLUETRONICS AB [SE/SE]; S:t Petersgatan 19, 
S-601 86 Norrkoping (SE). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): GONG, Shaofang 
[MY/SE]; Aselstadsvagen 140, S-603 66 Norrkoping (SE). 
NILSSON, Johan [SE/SE]; Sandgatan 22A, S-60221 Nor- 
rkoping (SE). 



(74) Agents: dRTENBLAD, Bertil et al.; Nonfns Patentbyra 
AB, P.O. Box 10198, S-100 55 Stockholm (SE). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CR, CU, CZ, 
DE, DK, DM, DZ, EE, ES, FI, GB, GD, GE, GH, GM, HR, 
HU, DO, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, 
LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, 
NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, 
TR, TT, TZ, UA, UG, US, UZ, VN, YU, ZA, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, 
IT, LU, MC, NL, PT, SE, TR), OAPI patent (BF, BJ, CF, 
CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 

Published: 

— with international search report 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



(54) Title: MODULE FOR RADIO COMMUNICATION 



IT) 

ON 



o 




— 1 



(57) Abstract: A module for radio communication in accordance with the Blue Tooth concept and/or in accordance with the wire- 
less-LAN concept, wherein the module comprises a transmitter-and-receiver circuit and an antenna. The invention is characterised 
in that the module comprises a carrier in the form of a laminated PCB-card (1) (Printed Circuit Board) that includes a number of 
electrically conductive metal layers (M1-M5) and so-called microvias; in that a first side (1 1) of the card (1) has an integrated antenna 
(10) formed in the metal layer (M5) on said side and connected to the remainder of the module; in lhat a radio frequency chip (13) 
is surface-mounted on the PCB-card (1) on other side (12) of said card; in that passive components (14, 15), such as filters, Baluns, 
inductors and capacitors, are integrated in the PCB-card (1) and connected to different microvias; and in that terminals in the form 
of BGA balls (16, 17) (Ball Grid Array) are provided on said second side (12) of the card. 
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MODULE FOR RADIO COMMUNICATION 

The present invention relates to a radio communications module and more specifically to a 
module for communication in accordance with the Blue Tooth concept and the Wireless 
LAN (WLAN) concept. 

The main purpose of the Blue Tooth concept is to replace cables with radio signals when 
the range required is relatively short. The main purpose of WLAN is to obtain wireless 
access to the Internet. 

Both techniques use the ISM (Industrial, Scientific and Medical) frequency band. Blue 
Tooth will operate at 2.4 GHz, whereas WLAN will operate at both 2.4 and 5.7 GHz. 

In coming years, hundreds of millions of modules for these techniques will be required 
when the techniques are introduced onto the market. 

Consequently, it is a desire that modules for these techniques will be small and can be 
produced in large numbers at low cost. 

The present invention satisfies the?e desiderata. 

Accordingly, the present invention relates to a module for radio communication in 
accordance with the Blue Tooth concept and/or in accordance with the wireless LAN 
concept, said module comprising a transmitter and receiver circuit and an antenna, wherein 
the module is characterised in that it comprises a carrier in the form of a laminated PCB - 
card (Printed Circuit Board) that includes a plurality of electrically conductive metal 
layers and so called micro vi as; in that a first side of the board carries an integrated antenna 
formed in the metal layer on said side and connected to the remainder of the module; in 
that the other side, of the card carries a surface-mounted radio frequency chip; in that 
passive components, such as filters, Baluns, inductors and capacitors, are integrated in the 
PCB-card and connected to different microvias; and in that terminals in the form of BGA 
balls (Bail Grid Array) are disposed on said other side of the card. 
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The invention will now be described in more detail partly with reference to an 
exemplifying embodiment of the invention illustrated in the accompanying drawing, in 
which 

- . Figure 1 is a side view of an inventive module; 

- Figure 2 is a sectioned view through a PCB-card that includes so called microvias and 
a through-penetrating via; 

- Figure 3 shows an integrated capacitor from above; and 

- Figure 4 shows an integrated coil from above. 

According to known technology, passive radio frequency components are mounted on a 
typical PCB-card (Printed Circuit Board) as discrete components together with 
semiconductor chips. More advanced technology uses thin films and ceramic multilayers to 
integrate certain passive components, such as filters and inductances. However, such 
technologies result in higher production costs than conventional PCB technology. 

The present invention relates to a module that is fully integrated for Blue Tooth or WLAN. . 

Accordingly, the invention relates to a module for radio communication in accordance with 
the Blue Tooth concept and/or in accordance with the wireless LAN concept, comprising a 
transmitter and receiver circuit and an antenna. . . 

In accordance with the invention, the module includes a carrier in the form of a laminated 
PCB-card (Printed Circuit Board) 1 that has a number of electrically conductive layers 
interconnected with so-called microvias. Figure 2 illustrates microvias 2, 3, 4. The 
reference signs Ml, M2, M3, M4 and M5 identify metal layers that are separated by 
dielectric material 6, 7, 8 and 9. The dielectric layer 6 suitably has a thickness of 0.8 to 1.5 
mm, whereas the layers 7, 8 and 9 have a thickness of 0.05 mm. 

The microvias function to connect the various metal layers together and also to connect 
components to the board 1. 
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M5 in Figure 2 is used to pattern and form the antenna 10. The layers M1-M4 are used as 
transmission conductors and integrated passive components, such as filters, Baluns, 
inductances and capacitances. 

According to the invention, the antenna 10 is provided on a first side 1 1 of the card 1 and is 
connected to the layer Ml through a through-penetrating via 18. The thickness of the 
antenna in Figure 1 has been exaggerated. The antenna is conveniently a so-called patch 
antenna of a quarter wavelength. However, other types of antenna may be used, such as a 
so-called microstrip antenna or a loop antenna. 

A radio frequency chip 13 is surface-mounted on the other side 12 of die card. Passive 
components 14, 15, such as filters, Baluns, inductors and capacitors are integrated in the 
Printed Circuit Board. 

According to the invention, said other side 12 of the card carries terminals in the form of 
BGA balls 16, 17 (Ball Grid Array). . . . 

There is therewith formed a fully integrated commudicatipns module, which is connected 
to a circuit card through the medium of the BGA balls, 

It will be understood that the number of metal layers may be greater or smaller than the 
number described above. 

According to one preferred embodiment, one or more passive components of the aforesaid 
kind are integrated in the card 1 and formed by means of said metal layers M1-M4. Figure 
2 shows in the central part 18 of the figure a capacitor formed by means of the metal 
layers. Figure 3 shows the capacitor from above as formed in the metal layers M1-M4. 

The arrows in Figure 1 show the capacitor 14 and the coil 15 situated within the PCB-card. 

Figure 4 shows from above a coil formed in the metal layer Ml or M2 in the right-hand 
part 19 of Figure 2. 
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The present invention provides a number of significant advantages over known technology. 
One significant advantage is that the module can be made very small. With a quarter- 
wavelength antenna, the external measurements of the module may be 16x18x2.5 
millimetres. There is also obtained a high radio quality owing to the absence of parasitic 
capacitances and inductances in electrical connections. Another advantage resides in the 
high sensitivity of the module, owing to the fact that requisite filters and Baluns are 
integrated in the structure. The cost of manufacture is also low. 

Although the invention has been described above with reference to a number of 
exemplifying embodiments, it will be understood that the structural details of the module 
can be modified in accordance with the construction desired and desired performance. 

Consequently, the present invention shall not be considered to be limited to the 
aforedescribed exemplifying embodiments thereof, since variations can be made within the 
scope of the accompanying Claims. 
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1. A module for radio communication in accordance with the Blue Tooth concept 
and/or in accordance with the wireless-LAN concept, wherein the module comprises a 
transmitter-and-receiver circuit and an antenna, characterised in that the module 
comprises a carrier in the form of a laminated PCB-card (1) (Printed Circuit Board) that 
includes a number of electrically conductive metal layers (M1-M5) and so-called 
microvias; in that a first side (11) of the card (1) has an integrated antenna (10) formed in 
the metal layer (M5) on said side and connected to the remainder of the module; in that a 
radio frequency chip (13) is surface-mounted on the PCB-card (1) on the other side (12) of 
said card, and in that passive components (14, 15), such as filters, Baluns, inductors and 
capacitors, are integrated in the PCB-card (1) and connected to different microvias; and in 
that terminals in the form of BGA balls (16, 17) (Ball Grid Array) are provided on said 
second side (12) of the card. 

2. A module according to Claim 1, characterised in that passive components of the 
aforesaid kind are integrated in the card (1) and formed by means of said metal layers (Ml- 
M4). 

3. A module according to Claim 1 or Claim 2, characterised in that said antenna (10). 
is connected to the metal layer (Ml) located on said , second side (12), by means of a 
through-passing via (18). 
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